






















Ö¿éñ†ìú Îéíþ ƒƒƒƒƒµôø»þ ì~ü±ü• ¶ç|ì•
Ö±¤ñ†² ¾~ôÚþ 
1
/ ‹ù±…ï ¬èã»†üþ 
2
/ ºùç Ö³ôó|¨õ…û 
3
/ ºù±…ï {õÖýÛþ 
4




ô¾õë ìÛ†èú: 02/4/68 €|…¾ç§ ðù†üþ: 21/3/78 € ¯ü±½ ðù†üþ: 51/01/78
Æ±…¤þ ì~ë ºþ|â±…Š ý†ï|ø†ÿ …¾éþ ‹±…ÿ »}ýŒ†ðþ …²
±ôð~ûö  …èß}±ôðýà ¶çì• )RHE(
ìÛ~ìú:ý»±Ö•|ø†ÿ …¨ý± ¬° Öñ†ô°ÿ …ÆçÎ†– ô …°{Œ†Æ†– {õ…ð†üþ ®¨ý±û ô â±¬½ …ÆçÎ†– °… ‹ú ð¥õ Ú†‹ê {õ›ùþ
…Ö³…ü¼ ¬…¬û …¶•. ¶ý·}î|ø†ÿ ±ôð~û …èß}±ôðýà ¶çì• ‹†Î™ ‹ùŒõ¬ ¶Ç¦ ¬¶}±¶þ ‹ú ¬…¬û|ø†ÿ ‹ýí†°…ó ìþ|ºõ¬.
{¥ÛýÛ†– ‹ýò|…èíééþ ð»†ó ìþ|¬ø~ Þú ì³…ü†ÿ ¶çì• …èß}±ôðýà ²ì†ðþ …Ö³…ü¼ ìþ|ü†‹~ Þú …ÆçÎ†– ±ôð~û …èß}±ôðýà
¶çì• Ú†‹ê ¬¶}±¹ ‹†º~ ô {õ¶È Þéýú …Ö±…¬ ¬°âý± ¬° ì±…ÚŒ• …² ‹ýí†° …¶}×†¬û ºõ¬. ‹±…ÿ ¬° ¬¶}±¹ Ú±…° ¬…¬ó
…ÆçÎ†– …¶}†ð~…°¬ø†ÿ ì}Ï~¬ÿ ô›õ¬ ¬…°¬. …üò ìÇ†èÏú ‹ú ‹±°¶þ …¶}†ð~…°¬ø†ÿ 3V 7LH ô RHEnepo ±¬…¨}ú ô …Ö³ôó
‹± …üò€ øí¡ñýò Æ±…¤þ ì~ë ºþ|â±… ý†ï|ø†ÿ …¾éþ ‹† {õ›ú ‹ú ¬¶}ú|‹ñ~ÿ …ðœ†ï º~û ›ù• …ðõ…Ñ ý†ï|ø†€ 96 ý†ï ¬°
â±ôû|ø†ÿ …°²ü†‹þ ì»†ø~…– ô ¬¶}õ°…– ‹± …¶†¹ ì~ë ºþ|â±… ô ‹±ð†ìú rotide epytehcra Æ±…¤þ º~û …¶•.
°ô½ ‹±°¶þ:…üò ìÇ†èÏú ‹ú °ô½ ìÛ†ü·ú|…ÿ - Þý×þ ¬° ¬ô ì±¤éú …ðœ†ï â±Ö}ú …¶•. ¬° ì±¤éú …ôë …°²ºý†‹þ …¶}†ð~…°¬ø†ÿ
ý†ï|°¶†ðþ …ðœ†ï â±Ö• ô ¶¸ ‹±…¶†¹ ü†Ö}ú|ø†ÿ ‹ú ¬¶• „ì~û€ ý†ï|ø†ÿ ºþ|â±… ‹† {õ›ú ‹ú ð}†ü Æ±…¤þ º~ ô ¬° ì±¤éú
¬ôï ›é·†– ‹¥™ â±ôøþ ‹† ì}©¿¿ýò ì±‹õÆú ¬° ø± ¤ýÇú ›ù• {†‡ üý~ ô {¿~üÜ ý†ï|ø† ¾õ°– â±Ö•.
ü†Ö}ú|ø†:ð}†ü ¬° ¬ô ‹©¼ …°…ˆú º~û …¶•. ¬° …‹}~… â³…°½ ›†ìÏþ …² ðÛ†É Úõ– ô ÂÏØ …¶}†ð~…°¬ø†ÿ ý†ï|°¶†ðþ
±ôð~û …èß}±ôðýà ¶çì• …°…ˆú º~û …¶• Þú …² ìùí}±üò ì³…ü†ÿ 7LH€ …ìñý•€ …¶}×†¬û …² °ô½ ºþ|â±… ô …Ö³…ü¼ Þý×ý•
ì±…ÚŒ• ìþ|‹†º~. …² ðÛ†É ÂÏØ …üò …¶}†ð~…°¬ ìþ|{õ…ó ‹ú Ö¿õë ‹þ|÷Œ†–€ ì»ßç– …›±…üþ€ Ö†Ú~ ý¼ Ö±Å ¬° ìõ°¬
¶ƒýƒ·ƒ}ƒî Îƒ†ìê ü† ²‹†ó ‹±ð†ìú|ðõü·þ …º†°û ðíõ¬ ìþ|‹†º~€ ‹† {õ›ú ‹ú ›·}œõÿ Þéýú ìÛ†æ– ðÛÇú ÂÏ×þ ¬° ìõ°¬
RHEnepo ‹ƒú ¬¶ƒ• ðƒýƒ†ìƒ~. ð}†ü {¥ÛýÜ ð»†ó ìþ|¬ø~ Þú ›†ìÏý• ìñ†¶ ô ìÇ†‹Ü ‹† ¶ý·}î|ø†ÿ …¾Çç§|ºñ†¶þ€
›†ìÏý• …ÆçÎ†– ‹ýí†°¶}†ó€ ì~ë …ÆçÎ†{þ ¾¥ý¦|{± ô…°{Œ†Æ†– ì}Û†‹ê ¬° ¶Ç¦ ¬…ð¼ …² ìùí}±üò ì³…ü†ÿ RHEnepo
ìþ|‹†º~€ ¬° ‹©¼ ¬ôï ý†ï|ø†ÿ Æ±…¤þ º~û ‹† {õ›ú ‹ú ¬…¬û|ø†ÿ â±¬„ô°ÿ º~û ô ì¿†¤Œú â³…°½ º~û …¶•.
ðƒ}ƒýƒœƒú|âƒý±ÿ:ìÛ†ü·ú 7LH ô RHEnepo ð»†ó ìþ|¬ø~ Þú ¬ô ¶†²ì†ó â±Ÿú ‹† ¬ü~â†û|ø†ÿ ì©}éØ ›ù• ý»±Ö• ¬°
…¶}†ð~…°¬|¶†²ÿ RHE {ç½ ìþ|Þññ~€ …¶}†ð~…°¬|¶†²ÿ …ðœ†ï º~û {õ¶È 7LH ‹±…ÿ …°{Œ†Æ†– ì}Û†‹ê ìÏñ†üþ Þ†Öþ ðý·•
ô …èƒãõ‹ñ~ÿ ºþ|ì~…° RHEnepo ¬° Æõë ñ ¶†ë …¨ý± {†‡ ÷ý± Ú†‹ê {õ›ùþ ¬° …üœ†¬ …¶}†ð~…°¬ø†ÿ ±ôð~û …èß}±ôðýà
¶çì• ¬…º}ú …¶• ô ‹† ›~…|¶†²ÿ ¶†¬û ìõ…°¬ Öñþ ô ‹†èýñþ °ô½ ¨õ‹þ ›ù• {Ï±üØ ô ¤×Ì ¬…ð¼ ³ºßþ …°…ˆú ìþ|Þñ~.
¬° …üƒ±…ó 7LH ‹ú Îñõ…ó {ñù† …¶}†ð~…°¬ ìõ°¬ ‹±°¶þ ®Þ± º~û …¶•€ ¬° ¤†èþ Þú ‹±°¶þ …¶}†ð~…°ø†ÿ ý†ï|°¶†ðþ ô
‹ù±û|‹±¬…°ÿ …² ðÛ†É Úõ– ô ÂÏØ …üò …¶}†ð~…°¬ø† …ì±ÿ ¤ý†{þ …¶• {† ¸ …² ‹±°¶þ ðÛ†É Úõ– ô ÂÏØ …¶}†ð~…°¬ø†ÿ
®Þ± º~û€ ìõ…°¬ ìñ†¶ …ð}©†Ž ô ¬° …üœ†¬ ±ôð~û …èß}±ôðýà ¶çì• ‹ß†° â±Ö}ú ºõ¬.
Þéý~ ô…´û|ø†:…°{Œ†Æ†– ì}Û†‹ê€ ±ôð~û …èß}±ôðýà ¶çì•€ …¶}†ð~…°¬ø†ÿ ý†ï|°¶†ðþ
1- …¶}†¬ü†°â±ôû ì~ü±ü• …ÆçÎ†– ‹ù~…º}þ ô ¬°ì†ðþ€¬…ð»ß~û ì~ü±ü• ô …ÆçÑ|°¶†ðþ ³ºßþ€¬…ð»ã†û Îéõï ³ºßþ …ü±…ó€ðõü·ñ~û ì·‰õë@)ri.ca.smui@ihguodas:liamE(
2- ¬…ð»ý†° â±ôû ì~ü±ü• ¨~ì†– ‹ù~…º}þ ô ¬°ì†ðþ€ ¬…ð»ß~û ì~ü±ü• ô …ÆçÑ|°¶†ðþ ³ºßþ€ ¬…ð»ã†û Îéõï ³ºßþ …ü±…ó
3- ÎÃõ øý†‡ – Îéíþ â±ôû ì~…°á ³ºßþ€ ¬…ð»ß~û ý±…³ºßþ€ ¬…ð»ã†û Îéõï ³ºßþ {Œ±ü³
4- ÎÃõ øý†‡ – Îéíþ â±ôû ì~ü±ü• ¨~ì†– ‹ù~…º}þ ô ¬°ì†ðþ€ ¬…ð»ã†û ‹Ûýú` |…...)Î(



























































¶ƒýƒ·ƒ}ƒî|øƒ†ÿ …èß}±ôðýà ¶çì• ‹ú Îñõ…ó ¶ý·}íþ ›ù•
¬¶}±¹|¯ü± ¶†¨}ò …ÆçÎ†–€ ìþ|{õ…ðñ~ ‹†Î™ …°{Û†Š ¶Ç¦
¬¶ƒ}ƒ±¶ƒþ ‹ƒú …ÆƒçÎ†– ‹ýí†° ºõð~.]1[ ô ±ôð~û …èß}±ôðýà
¶ƒçìƒ• )RHE( )droceR htlaeH cinortcelE( ‹ƒ† …øƒíƒýƒ•|{ƒ±üƒò
…‹ƒ³…° ›ùƒ• …°…ˆƒú ìƒ±…ÚŒƒ• ‹† Þý×ý• ‹†æ …² Æ±üÜ ‹ú …º}±…á
â¯…°¬ó …ÆçÎ†– ¶çì• ìþ|‹†º~]2[€ {¥ÛýÛ†– ‹ýò|…èíééþ
ð»†ó ìþ|¬ø~ Þú ì³…ü†ÿ ¶çì• …èß}±ôðýà ²ì†ðþ …Ö³…ü¼
ìþ|ü†‹~ Þú …ÆçÎ†– RHE Ú†‹ê ¬¶}±¹ ‹†º~ ô {õ¶È Þéýú
…Öƒ±…¬ ¬°âýƒ± ¬° ìƒ±…ÚŒƒ• …² ‹ýíƒ†° …¶}×ƒ†¬û ºõ¬.]3[ ²ì†ðþ Þú
…ÆƒçÎƒ†– ìƒ±…ÚŒƒ• ¶ƒçìƒ• ‹ýƒò ¬ô ¶ý·}ƒî ì©}éƒØ …ð}Ûƒ†ë
ìþ|ü†‹~€ æ²ï …¶• ìÏñ†ÿ ‹†èýñþ ‹ý†ó º~û {õ¶È ðõü·ñ~û ô
âý±ð~û ¤}þ ‹† ô›õ¬ ì}×†ô– ‹õ¬ó ¶ý·}î âý±ð~û ô Ö±¶}ñ~û
‹ú øí†ó ¾õ°– …¾éþ ¬°á ºõ¬. ‹±…ÿ °¶ý~ó ‹ú …üò ø~Ù
…¶ƒ}ƒ×ƒ†¬û …² …¶ƒ}ƒ†ðƒ~…°¬øƒ†ÿ {ƒŒ†¬ë …ÆçÎ†– ¬° …üœ†¬ ±ôð~û
…èß}±ôðýà ¶çì• Â±ô°{þ …›}ñ†Ž|ð†¯ü± …¶•. ø~Ù …²
…¶}†ð~…°¬ø†ÿ RHE …°{Û†Š ¶Ç¦ â±¬„ô°ÿ ô {Œ†¬ë …ÆçÎ†–
ì±‹õÆú ‹†èýñþ ‹ýò ¶ý·}î|ø†€ Þ†°‹±…ó ô ¶†²ì†ó|ø†ÿ ì©}éØ
ìþ|‹†º~.]6€4[ ‹† ô›õ¬ …øíý• …¶}†ð~…°¬ø†ÿ {Œ†¬ë€ ì·†êˆ
Öñþ ì©}é×þ ¬° …›±…ÿ ìõÖÛý•|„ìý³ RHE ô›õ¬ ¬…°¬€ ìõ…ðÏþ
ðËý± ÖÛ~…ó …¶}†ð~…°¬ø†ÿ ý†ï|°¶†ðþ€ Þú ìùí}±üò ì†ðÐ ‹±…ÿ
¤~…Þ±˜ ‹ù±û|‹±¬…°ÿ …² ¶±ì†üú|â¯…°ÿ ¬° Öñ†ô°ÿ …ÆçÎ†–
¶çì• ìþ|‹†º~.]11-7[
‹ƒƒ±…ÿ °¶ƒýƒƒ~ó ‹ƒƒú …°{ƒŒƒƒ†Æƒƒ†– ìƒ}ƒÛƒƒ†‹ƒƒê ô ÒƒéƒŒƒƒú ‹ƒƒ± ìƒõ…ðƒÐ
ý†ï|°¶†ðþ …¶}†ð~…°¬ø†ÿ ì}Ï~¬ÿ ðËý± ‹ù~…º• ¶Ç¦ ø×•
)7LH( )7level htlaeH( moc RHE , 60631NE NEC ô RHEnepo
ô›ƒõ¬ ¬…°¬. …üƒò …¶}ƒ†ðƒ~…°¬øƒ† ›ùƒ• ¶†¨}†°|‹ñ~ÿ ì¥}õ…ÿ
…ÆçÎ†– ‹†èýñþ …¶}×†¬û ìþ|ºõð~]31€21[€ …ì† …üò …¶}†ð~…°¬ø†
‹ƒƒƒú °ô½|øƒƒƒ†ÿ ìƒ©ƒ}ƒéƒ×ƒƒƒþ …›ƒƒƒ±… ìƒƒƒþ|ºƒƒƒõðƒƒƒ~ ô øƒñƒƒƒõ² Þƒƒƒ†ìƒƒê
ð»~û|…ð~.]3[ Þ»õ°ø†ÿ ¬° ¤†ë {õ¶Ïú …² ›íéú …ü±…ó€ …² ‹±ô²
{¥õæ– ì±‹õÉ ‹ú …üœ†¬ ±ôð~û …èß}±ôðýà ¶çì• ì·}˜ñþ
ðŒõ¬û ô ¤±Þ•|ø†üþ ›ù• „ó ðË†ï ì±…ÚŒ}þ Þ»õ°ì†ó ¬° ¤†ë
ºßê|âý±ÿ …¶• Þú ø~Ù ®¨ý±û Þéýú …ÆçÎ†– ‹ù~…º}þ ô
¬°ìƒƒƒ†ðƒƒƒþ øƒƒƒ± Öƒƒ±¬ ¬° Æƒƒõë Îƒíƒƒ±½ ¬° Úƒƒ†èƒƒ üƒƒà ƒƒ±ôðƒƒ~û
…èß}±ôðýßþ ‹† Ú†‹éý• ¬¶}±¶þ ¬° ¶±{†¶± Þ»õ° ìþ|‹†º~.
…ìƒ† …Òƒéƒ ðƒ±ï|…Ö³…°ø†ÿ ìõ›õ¬ ‹ú …Ú}Ã†ÿ {Û†Â†ÿ ì»}±ÿ
{ùýú º~û|…ð~ ô ‹† üß~üã± ¶†²â†° ðý·}ñ~ ô ‹±Ú±…°ÿ …°{Œ†É ‹ýò
„ðù† ¬° ì¥ýÈ ºŒßú …ì±ÿ ‹¸ ¬ºõ…° ô ± ø³üñú …¶•. ô›õ¬
…¶}†ð~…°¬ø†ÿ ìõ°¬ {õ…ÖÜ ‹† Þ†ø¼ ø³üñú|ø†ÿ ì¯Þõ° øî ‹ú
ð×Ð {õèý~Þññ~â†ó ð±ï|…Ö³…°ø†ÿ …ÆçÎ†– ‹ýí†°¶}†ðþ ô øî ‹ú
ðƒ×ƒÐ …¶ƒ}ƒ×ƒ†¬û|Þƒñƒñƒ~âƒ†ó …² „ðƒùƒ†¶ƒ•.…ì±ô²û …¶}†ð~…°¬ 7LH ‹ú
Îƒñƒõ…ó ƒ±ô{ƒßƒê ìƒÇƒíƒ‰ƒò ô ‹ƒú ¾ƒ±Öƒú ‹ƒ±…ÿ üƒßƒƒ†°Ÿƒú|¶†²ÿ
ðƒ±ï|…Öƒ³…°øƒ†ÿ ìƒ©}éØ Þ†°‹±¬ÿ€ ¬° ì¥ýÈ|ø†ÿ ‹ù~…º}þ ô
¬°ìƒ†ðƒþ ºƒñƒ†¨ƒ}ƒú ºƒ~û …¶ƒ•. øƒíƒ¡ƒñƒýò ¬° â³…°½ ¶†²ì†ó
›ƒùƒ†ðƒþ ‹ƒùƒ~…ºƒ• )OHW( …² Ÿƒùƒ†°ìƒýƒò Þƒñƒ×ƒ±…ð¸ ìñÇÛú|…ÿ
¶çì• …èß}±ôðýà ¬° ‹©¼ ý»ñù†¬…– ®Þ± º~û …¶• Þú ‹†
{õ›ú ‹ú …¶}×†¬û â·}±¬û …² 7LH æ²ï …¶• ‹±…ÿ …›±…ÿ …üò
…¶}†ð~…°¬ {~…‹ý±ÿ …ð~ü»ú ºõ¬ ô ORME …üœ†¬ Þíý}ú ìéþ ‹±…ÿ
„ìõ²½ …üò …¶}†ð~…°¬ °… …üœ†¬ ðí†ü~.]51€41[
øƒíƒ†ó Æƒõ°ÿ Þƒú ìƒç¤ƒËƒú ìþ|â±¬¬ ¬° …ü±…ó 7LH {ñù†
…¶ƒ}ƒ†ðƒ~…°¬ÿ …¶ƒ• Þƒú ìƒõ°¬ ‹ƒ±°¶ƒþ Ú±…° â±Ö}ú …¶•€ ¬°
¤†èþ Þú ‹±°¶þ …¶}†ð~…°ø†ÿ ý†ï|°¶†ðþ ô ‹ù±û|‹±¬…°ÿ …²
ðƒÛƒ†É Úõ– …üò …¶}†ð~…°¬ø† …ì±ÿ ¤ý†{þ …¶•. ‹† {õ›ú ‹ú
…¶ƒ}ƒ×ƒ†¬û âƒ·ƒ}±¬û …² …¶}†ð~…°¬ 7LH ¬° ¶Ç¦ ‹ýò|…èíéê ô ‹†
…°²½ ‹ƒƒõ¬ó °ô½ ¬ô ¶ƒÇƒ¥ƒƒþ RHEnepo ô ‹ƒƒ±°¶ƒþ|øƒ†ÿ
ìƒ}ƒÏƒƒ~¬ ‹ƒú Îíƒê „ìƒ~û ¬° ¨¿ƒõÁ …üƒò °ô½]61[€ ¬° …üƒò
ìƒÇƒƒ†èƒÏƒƒú ‹ƒƒú ‹ƒƒ±°¶ƒƒþ …¶ƒ}ƒƒ†ðƒƒ~…°¬øƒ†ÿ 3V 7LH€ RHEnepo ô
øƒíƒ¡ƒñƒýƒƒƒò Æƒƒƒ±…¤ƒƒþ ìƒƒ~ë ºƒƒþ|ìƒƒ~…° ƒýƒƒ†ï|øƒƒ†ÿ …¾ƒéƒƒþ@ ¬°
¤ýÇú|ø†ÿ …°²ü†‹þ€ ì»†ø~…– ô ¬¶}õ°…– ‹± …¶†¹ ‹±ð†ìú
ºƒƒƒƒþ|âƒƒƒƒ±… )LDA( )egaugnaL noitinifeD epytehcrA( ›ƒùƒƒƒ•
»}ýŒ†ðþ …² RHE ±¬…¨}ú º~û …¶•.
°ô½ ‹±°¶þ
…üò ìÇ†èÏú ‹ú °ô½ ìÛ†ü·ú|…ÿ - Þý×þ ô ¬° ¬ô ì±¤éú …ðœ†ï
âƒƒ±Öƒ}ƒú …¶ƒ•. ¬° ìƒ±¤éƒú …ôë ‹ƒ† {ƒõ›ƒú ‹ƒú …øíýƒ• ìƒ~ë ¬ô
¶ƒÇƒ¥ƒþ RHEnepo ô {ƒÏƒ†ìƒê ‹ƒ† Þƒ†°‹ƒ±…ó ðƒùƒ†üƒþ ¬° Æ±…¤þ
ý†ï|ø† ô øí¡ñýò ºù±– ›ù†ðþ 3V 7LH ‹ý¼ …² 005 ÎÃõ
¶ƒ†²ìƒ†ðƒþ ô ¤ƒ~ô¬ 0051 ÎƒÃƒõ€ ‹ƒý¼ …² 005 ›é·ú Þ†°ÿ
º†ìê 001â±ôû Þ†°ÿ …² ¶±{†¶± ¬ðý†€ 62 øý†‡ – ‹ýò|…èíééþ …²





















































Ö±¤ñ†² ¾~ôÚþ ô øíß†°…ó
ºƒ†ìƒê ¬ô ƒ±ô{ƒßƒê ôüƒ±…üƒ¼ 2 ô 3 ‹ƒ±…ÿ ý†ï|°¶†ðþ …¶•@
ôüƒ±…üƒ¼ 2 â·}±¬û|{±üò …¶}†ð~…°¬ …¶}×†¬û º~û …¶• ôèþ
…üƒò ôüƒ±…üƒ¼ …°{ƒŒƒ†Æƒ†– ìƒ}ƒÛƒ†‹ƒê ‹ƒýƒò ¶ƒýƒ·}î|ø†ÿ ì±…ÚŒ•
¶ƒçìƒ• °… {ƒÃƒíƒýƒò ðƒíƒþ|Þƒñƒ~ )Öƒýƒéƒ~øƒ†üƒþ ô›ƒõ¬ ¬…°¬ Þú
{ƒÏƒ†°üƒ×ƒ»ƒ†ó ð†ì»©À …¶• ô Öýé~ø†ÿ …¨}ý†°ÿ ‹·ý†°ÿ
¬…°¬(. ôüƒ±…üƒ¼ ¶ƒõï 7LH ‹ƒ† …üƒœƒ†¬ ìƒ}~èõÿ´ ‹ù}± ¶Ïþ ¬°
›Œ±…ó ðÛ†üÀ ô ü±…ü¼ 2 ¬…°¬ ô ‹± …¶†¹ ì~ë ºþ|â±… ô ì~ë
…ÆƒƒçÎƒƒ†– …°›ƒƒ†Îƒþ )MIR( )ledoM noitamrofnI ecnerefeR(
Úƒ±…° ¬…°¬. …°²ºýƒ†‹ƒþ …¶}ƒ†ðƒ~…°¬øƒ†ÿ ýƒ†ï|°¶ƒ†ðþ 3V 7LH ô
RHEnepo ‹† °ô½ ›·}œõÿ â±ÿ )yerG( …ðœ†ï â±Ö•. ¬°
°ô½ â±ÿ …ÆçÎ†– ‹ú ¬¶• „ì~û ‹± …¶†¹ …¶ñ†¬€ ìñ†‹Ð ô
…ÆƒçÎƒ†– ¬ôè}ƒþ€ …¬…°ÿ ô ¾ñÏ}ƒþ ô ‹ƒ~ôó ¬° ðË± â±Ö}ò
…ÆçÎ†– {ŒéýÓ†{þ ¾õ°– ìþ|âý±¬.]81€71[ ô ‹~üò|{±{ý
ðƒÛƒƒƒ¼ ìƒùƒíƒƒƒþ °… ¬° …°²ºƒýƒƒƒ†‹ƒƒþ Öƒñƒƒ†ô°ÿ …ÆƒƒçÎƒƒ†– ‹ƒƒ†²ÿ
ìþ|Þñ~.]91[ ¬° ì±¤éú ‹Ï~ ‹± …¶†¹ ü†Ö}ú|ø†ÿ ‹ú ¬¶• „ì~û€
Þéýú …ÆçÎ†– ¶çì• ‹± …¶†¹ ðË±ü†– ü† …ü~û|ø†üþ Þú …²
®øƒƒò Þƒƒ†°Þƒñƒ†ó ‹ƒ†èýñƒþ ð»ƒ†‡ – ìƒþ|âýƒ±¬ ¬° ¤ýÇƒú …°²üƒ†‹ƒþ€
…ÆçÎ†– ¨†ï ü† {×·ý± ð»~û ¬° ì»†ø~…–€ ìõ…°¬ÿ Þú ‹†ü~
…ðœ†ï ‹ãý±¬ ¬° ¬¶}õ°…– ¬¶}ú|‹ñ~ÿ º~ ô ¶¸ ‹† …¶}×†¬û
…² ‹ƒƒ±ðƒƒ†ìƒƒú ºƒƒþ|âƒƒ±… Æƒƒ±…¤ƒƒþ ºƒ~ðƒ~. ºƒþ|ìƒ~…°ÿ ðƒõÎƒþ …²
‹ƒ±ð†ìú|ðõü·þ …¶• Þú ‹±ð†ìú|ø† Îçôû ‹± ¬…¬û|ø†€ Îíéß±¬
„ðùƒ† °… ðýƒ³ ì»©ƒÀ ìƒþ|ðíƒ†üñƒ~. ‹ƒ±ðƒ†ìƒú|ø†ÿ ì}Ï~¬ÿ ðËý±
oidutS esaC esU€ tcetihcrA erawtfoS lanoitaR€ gnireetcejbO
›ù• ‹±ð†ìú|ðõü·þ ºþ|â±… ô›õ¬ ¬…°¬ Þú ¬° …üò ìÇ†èÏú ‹†
{õ›ú ‹ú Æ±…¤þ …üò ì~ë ›ù• …üœ†¬ epytehcrA …² ‹±ð†ìú
DLA …¶}×†¬û º~û …¶•. 96 ý†ï …¾éþ ‹† {õ›ú ‹ú ¬¶}ú|‹ñ~ÿ
…ðœ†ï º~û ›ù• …ðõ…Ñ ý†ï|ø†€ ¬° â±ôû|ø†ÿ …°²ü†‹þ )ðËý±
Îõ…°Å ›†ðŒþ€ …°²ü†‹þ …¤}í†ë ¨Ç±€ …¨Ç†°ø†€ {»©ýÀ
‹†Ö• ºñ†¶þ ÆŒÜ ðË± ³ºà€ ì»ßê ì»©À º~û {õ¶È
ƒƒ³ºƒà(€ ì»ƒ†øƒ~…– )ðËýƒ±„ãƒ†°€ ðŒƒÄ€ Úƒ~( ô ¬¶}ƒõ°…–
)ðƒËƒýƒ± ¬°¨ƒõ…¶ƒ• °…¬üƒõ{ƒ±…þ€ ¬¶}õ° ¬…°ôüþ€ …°›†Ñ( ‹±
…¶†¹ ì~ë ºþ|â±… ô ‹±ð†ìú rotide epytehcra Æ±…¤þ º~ ô
¶ƒƒ¸ ›é·†– ‹¥™ â±ôøþ ‹† 02 ì}©¿À ¬° 9 ¤ýÇú
ºƒ†ìƒê øƒíƒ†{õèõÿ´€ Æ ¬…¨éþ€ ¬…°ô¶†²ÿ€ °…¬üõèõÿ´€
Ò~¬€ „¶ý ºñ†¶þ€ …Î¿†Ž€ ì~ü±ü• …ÆçÎ†– ‹ù~…º}þ
¬°ì†ðþ€ …Æ×†ë {»ßýê º~ ô {†‡ üý~ ô {¿~üÜ ý†ï|ø† ¾õ°–
âƒ±Öƒ•. ›ùƒ• ›·}œƒõ ô ‹ßƒ†°âýƒ±ÿ epytehcra øƒ† ðýƒ³ …²
‹±ð†ìú redniF epytehcrA {¥• ôŽ …¶}×†¬û º~û …¶•.
ü†Ö}ú|ø†
ð}ƒ†üƒ ¬° ¬ô ‹©ƒ¼ …°…ˆƒú ºƒ~û …¶ƒ•. ¬° …‹}~… ðÛ†É Úõ– ô
ÂÏØ ¬ô …¶}†ð~…°¬ ìùî ý†ï|°¶†ðþ 7LH ô RHEnepo …°…ˆú ô
¬° ‹©¼ ¬ôï ý†ï|ø†ÿ Æ±…¤þ º~û …² Æ±üÜ ì¿†¤Œú „ô°¬û
º~û …¶•.
- 7LH :7LH üßþ …² Ÿñ~üò …¶}†ð~…°¬ ¶†²ì†ó …üœ†¬ …¶}†ð~…°¬ø†
)SODS( )snoitazinagrO gnipoleveD sdradnatS( ìþ|‹†º~€ …üò
¶ƒ†²ìƒ†ó …¶}ƒ†ðƒ~…°¬øƒ†ÿ ì}Ï~¬ÿ ðËý± …¶}†ð~…°¬ ›ù• {Œ†¬ë
¬…¬û|ø†ÿ ‹†èýñþ€ ¬…°ô¨†ðú€ …‹³…°ø†ÿ ³ºßþ€ {¿õü±‹±¬…°ÿ ô
‹ýíú …üœ†¬ ìþ|Þñ~€ ¤ýÇú 7LH ¬…¬û|ø†ÿ ‹†èýñþ ô …¬…°ÿ ìþ|‹†º~.
…›³… ý†ï|°¶†ðþ ¬° 7LH º†ìê ìõ…°¬ ²ü± …¶•:
- ìƒƒ~ë …ÆƒƒçÎƒƒ†{ƒþ:ðƒõÑ ìƒ~ë|øƒ†ÿ …ÆƒçÎƒ†– °… ì»©ƒÀ
ìþ|Þñ~ ô º†ìê MIR 7LH …¶•.
- Ö±øñä ô…´û| ø†:…¶}×†¬û …² Ö±øñä ô…´û|ø†ÿ Þñ}±ë º~û °…
ð»†ó ìþ|¬ø~.
- ì»©¿†– Öñþ …›±…:ì»©¿†– ìõ°¬ ðý†² ›ù• …›±…ÿ
Öñþ ô ôÊ†ü×»†ó °… ð»†ó ìþ|¬ø~.
- ðõÑ ¬…¬û|ø†:…ðõ…Ñ …¶†¶þ ¬…¬û|ø† °… ð»†ó ìþ|¬ø~.
- ðõÑ Îñ†¾± ì»}±á ýÓ†ï:ø~Ù ô ð¥õû …¶}×†¬û …² Îñ†¾±
ì»}±á °… ð»†ó ìþ|¬ø~.
MIR ‹ƒ±…ÿ ‹ƒýƒ†ó ìƒ¥ƒ}õ…ÿ …ÆçÎ†{þ ‹±…ÿ Þéýú â±ôû|ø†ÿ
Þ†°ÿ …¶}×†¬û ìþ|ºõ¬ ô ìñŒÏþ ‹±…ÿ ¬…¬û|ø†ÿ Þéýú ý†ï|ø†¶•
ô {õ¶È Þíý}ú|ø†ÿ Öñþ ô â±ôû|ø†ÿ ®ÿ|ð×Ð {ùýú ìþ|ºõ¬.]31[
RHEnepo:…¶ƒƒ}ƒƒƒ±…èƒƒýƒƒƒ† ¬° …üƒƒœƒƒƒ†¬ ô …°{ƒƒÛƒƒ†Š …¶ƒ}ƒƒ†ðƒƒ~…°¬øƒƒ†ÿ
…ÆƒçÎƒ†– ¶ƒçìƒ• ý¼ Ú~ï ìþ|‹†º~.]02[ ‹ñý†¬ RHEnepo
¶ƒ†²ìƒ†ðƒþ Òƒýƒ±…ðƒ}ƒ×ƒ†Îƒþ ¬° …¶ƒ}ƒ±…èƒýƒ† …¶ƒ• Þú ð±ï|…Ö³…°ø†ÿ
¶çì• ‹† Ú†‹éý• …°{Œ†É ì}Û†‹ê sRHE °… Æ±…¤þ ìþ|Þñ~ ô
…°{ƒŒƒ†É ÖÏ†èþ ‹† ì}©¿¿ýò ô Þ†°‹±…ó ¤õ²û ô øý†‡ –|ø†ÿ
ìéþ ô ‹ýò|…èíééþ º†ìêOSI€ NEC ô 7LH ìõö ¶·†– „ìõ²ºþ
ô ƒµôøƒ»ƒþ ¬…°¬. ðÛ†É Úõ– ô ÂÏØ 7LH ô RHEnepo ‹ú

























































‹ƒƒ± …¶ƒƒ†¹ {ƒ¿ƒƒõüƒƒ± 1€ ìƒùƒíƒ}ƒƒ±üƒƒò ìƒƒ³…üƒ†ÿ 7LH …ìƒñƒýƒ•€
ì¥±ì†ðãþ ô ›†ìÏý•€ …¶}×†¬û …² °ô½ ºþ|â±… ‹† …¶}×†¬û …²
)LMU( )egaugnaL gniledoM deifinU( ƒƒ»ƒƒ}ƒýƒŒƒƒƒ†ðƒƒƒþ …² )LMX(
)egaugnaL pukraM elbisnetxE(€ Ú†‹éý• ¬¶}±¶þ ô …Ö³…ü¼
Þƒýƒ×ƒýƒ• ìƒ±…ÚƒŒƒ• ìƒþ|‹ƒ†ºƒ~. …² ðƒÛƒ†É ÂƒÏƒØ …üò …¶}†ð~…°¬
ìƒþ|{ƒõ…ó ‹ƒú Öƒ¿ƒõë ‹þ|÷Œ†–€ ¬° ¬¶}±¹ ðŒõ¬ó ì}†¬…¬û|ø†€
ì»ßç– …›±…üþ€ ÖÛ~…ó ý¼|Ö±Å ¬° ìõ°¬ ¶ý·}î Î†ìê
ü† ²‹†ó ‹±ð†ìú|ðõü·þ …º†°û ðíõ¬. ¬° ›·}œõÿ Þéýú ìÛ†æ–
¬° ¤ýÇú …¶}†ð~…°¬ø†ÿ ý†ï|°¶†ðþ ¶çì•€ ðÛÇú ÂÏ×þ ¬°
ìõ°¬ RHEnepo ‹ú ¬¶• ðý†ì~. ð}†ü {¥ÛýÜ ð»†ó ìþ|¬ø~ Þú
›†ìÏý• ìñ†¶ ô ìÇ†‹Ü ‹† ¶ý·}î|ø†ÿ …¾Çç§ ºñ†¶þ€
›ƒ†ìÏýƒ• …ÆƒçÎƒ†– ‹ýíƒ†°¶}†ó€ Þ†° ì»}±á ‹† øý†‡ –|ø†ÿ
ìéƒþ ô ‹ýƒò|…èíééƒþ€ ìƒ~ë …ÆƒçÎƒ†{ƒþ ¾¥ý¦|{±€ »}ýŒ†ðþ …²
LMX ô …°{Œ†Æ†– ì}Û†‹ê ¬° ¶Ç¦ ¬…ð¼ …² ìùí}±üò ì³…ü†ÿ
RHEnepo ìþ|‹†º~.
ì~ë|ø†ÿ ºþ|ì~…° Æ±…¤þ º~û
°ô½ …¶ƒ}ƒ×ƒ†¬û ºƒ~û ¬° RHEnepo {ƒÓýý± ¬…ð¼ ¬° …ÆçÎ†–
¶çì• …² Æ±üÜ "Ú±…° ¬…¬ó …Ö±…¬ ‹†èýñþ ¬° ›†üã†û °…ðñ~û ô ðú
ÖƒÛƒÈ ¶ƒ±ðƒ»ýò …¶•" ]72[. ¬° °ô½epytehcrA ‹† …¶}×†¬û …²





















































Ö±¤ñ†² ¾~ôÚþ ô øíß†°…ó
¬…ð¼ ì±‹õÆú ô øíýò Æõ° ‹† …¶}×†¬û …² …‹³…° rotide epytehcrA
¶ý·}íþ …üœ†¬ ìþ|ºõ¬ Þú ‹† ìŒñ†ÿ {ùýú „ó ðË±…– Þ†°‹±…ó
ðù†üþ ìþ|‹†º~. ¬…ð¼ …üò …Ö±…¬ ÆŒÜ Ú·í•|ø†ÿ ®Þ± º~û ¬°
…üò ìÛ†èú ¬° Ú·í• ø·}þ|ºñ†¶þ )ygolotno( Ú±…° ìþ|âý±¬
Þú ì}† ¬…¬û|ø†ÿ æ²ï ‹±…ÿ epytehcra ø†ÿ ¤ýÇú ¨†¾þ °… ¬°
‹ƒƒ± ìƒƒþ|âƒýƒƒ±¬. ‹ƒ± …¶ƒ†¹ ‹ƒ±°¶ƒþ …ðƒœƒ†ï ºƒ~û ðƒíƒõðƒú|øƒ†üƒþ …²
ý†ï|ø†ÿ ºþ|ì~…° ¬° ›~ôë 1 „ô°¬û º~û …¶•.
øƒ± epytehcrA ºƒ†ìƒê ¶ƒú Ú·íƒ•: ¶ƒ±Îñƒõ…ó€ {Ï±üØ ô
ø·}þ|ºñ†¶þ ìþ|‹†º~. ¶±Îñõ…ó º†ìê ì»©¿†– ìñ¥¿±
‹ú Ö±¬ epytehcra ‹õ¬û ô ¬°‹±âý±ð~û ‹±¨þ …ÆçÎ†– {õ¾ýØ
â± ðËý± ðõü·ñ~û ô ôü±…ü¼|ø† ìþ|‹†º~. Ú·í• {Ï±üØ º†ìê
¶ƒ†¨}ƒ†° ¬°¨}þ …¶• Þú ‹± ìŒñ†ÿ ì~ë …°›†Îþ …üœ†¬ º~û
…¶• ô ¬° Ú·í• ¶õï ì×†øýî ‹†èýñþ …¶}×†¬û º~û ô …°{Œ†É
„ðù† ‹† …¾Çç§ ºñ†¶þ|ø† …°…ˆú º~û …¶•.
‹± …¶†¹ ø·}þ|ºñ†¶þ …°…ˆú º~û€ redniF epytehcrA ‹±
…¶ƒƒ†¹ ôŽ …üƒœƒƒ†¬ ºƒƒ~ Þƒƒú ›ƒùƒƒ• ›ƒ·ƒ}ƒœƒƒõ ô …¶}×ƒ†¬û …²
epytehcra ø† …¶}×†¬û ìþ|ºõ¬. ‹† …¶}×†¬û …² Þéý~ ô…´û|ø†ÿ
ìƒƒõ›ƒƒõ¬ üƒƒ†Öƒ}ƒƒò „üƒ}ƒî|øƒ†ÿ ìƒõ°¬ ðƒËƒ± ¬° redniF epytehcra
…ìßƒ†ó|ƒ¯ü± …¶•. {¿õü± 2 ‹±ð†ìú {¥• ôŽ Æ±…¤þ º~û
›ù• ›·}œõ ø± Þ~…ï …² epytehcra |ø† °… ð»†ó ìþ|¬ø~.
‹¥™ ô ð}ýœú|âý±ÿ
ðƒÛƒƒ†É ÂƒÏƒØ ô Úƒõ– 3V 7LH ô RHEnepo ¬° …üƒò ìƒÇƒ†èƒÏƒú
ì»©ƒÀ ºƒ~. 7LH ¶ƒ†²ìƒ†ðƒþ ‹ƒ† ¶†‹Ûú Þõ{†û ô ÖÏ†èý• ‹†æ
ìƒƒþ|‹ƒƒ†ºƒƒ~]12[ Þƒú ¶Ïƒþ ¬° °ÖƒÐ ðƒõ…ÚƒÀ ¬° ôüƒ±…üƒ¼ ¶ƒõï
¬…°¬]22[€ ðƒ}ƒ†üƒ ‹ƒú ¬¶ƒ• „ìƒ~û ð»†ó ìþ|¬ø~ Þú {¥õæ–
›ƒ~üƒ~ÿ ¬° ¾ƒñÏ• ì±…ÚŒ• ¶çì• ¬° ¤†ë …üœ†¬ …¶•.
‹ƒ±ô² {ƒÓƒýý±…– ¬° ¶ý·}î|ø†ÿ ì±…ÚŒ• ‹ù~…º}þ€ ›†ìÏú ô
…Ö³…ü¼ Ú~°– {ßñõèõÿ´ Ö»†° °ô²…Ö³ôðþ ›ù• …üœ†¬ ô
{ƒƒƒõ¶ƒÏƒƒú ¶ƒýƒ·ƒ}ƒƒî|øƒƒ†ÿ ƒƒ±ôðƒƒ~û …èƒßƒ}ƒƒ±ôðƒýƒƒà ¶ƒƒçìƒƒ• ‹ƒƒú
¶ƒýƒ†¶ƒ•|âƒ¯…°…ó€ …°…ˆƒú ¬øƒñƒ~âƒ†ó ô ¶ƒýƒ·ƒ}ƒî|øƒ†ÿ ìƒ±…ÚŒ•
‹ù~…º}þ {¥íýê ìþ|Þñ~.]82[
…² ¶ƒ†ë 8991 ìƒõÂƒõÑ üƒßƒƒ†°Ÿƒãƒþ ¶ƒýƒ·ƒ}î|ø†ÿ ì©}éØ
REH€ ¬° ¬…ðƒíƒ†°á ìƒÇƒ±§ ìƒþ|‹ƒ†ºƒ~ ô ¬° …üƒò ¨¿õÁ ìý³…ó
ƒ±…Þƒñƒ~âƒþ€ {ƒœƒ†°Ž ®ÿ|ðƒ×Ï†ó ì©}éØ ô Ö†Þ}õ°ø†ÿ ìõö ÷± ¬°
…¶}×†¬û …² ¶ý·}î|ø†ÿ RHE ìõ°¬ ìÇ†èÏú ô ‹±°¶þ Ú±…° â±Ö•.
¬° Æ±§ ì~ë|‹ñ~ÿ ›~ü~ ¬…ðí†°á€ ì~ë|‹ñ~ÿ Þéþ …ÆçÎ†– …²
ì~ë|‹ñ~ÿ ¤õ²û ì±…ÚŒ• ¶çì• {×ßýà º~. ¬° ð}ýœú ‹ú ›†ÿ
Þƒ†°Þƒ±¬ó ‹ƒ† ìƒ~ë|øƒ†ÿ …ü·}ƒ† Þƒú Þƒê >¬ðýƒ†ÿ ì±‹õÉ ‹ú ì±…ÚŒ•
¶ƒçìƒ•< °… {ƒõ¾ýƒØ ìƒþ|Þñ~€ {í±Þ³ ‹± ì~ë|ø†ÿ ÞõŸß}± ô
õü†{±ÿ ìþ|‹†º~ Þú ìÇ†‹Ü ‹† ðý†²ø†ÿ ì©}éØ ‹†º~.
â±ôû|ø†ÿ ì©}é×þ ì†ðñ~ NEC€ 7LH ô RHEnepo ¬° …üò
ìƒÇƒƒ†èƒÏƒƒú ìƒƒõ°¬ ‹ƒƒ±°¶ƒƒþ Úƒƒ±…° âƒƒ±Öƒƒ• ô ì×ùƒõï epytehcrA
{ƒõ¾ƒýƒØ ºƒ~û {õ¶È {õì†¹ ‹ýê )elaeB samohT( ì×ý~{±
{»©ýÀ ¬…¬û º~.]53-92€72[
‹ý·± )reciB( ‹ú {¥ÛýÜ ¬° ìõ°¬ ì»ßê …°{Œ†Æ†– ì}Û†‹ê
¬° {±Þýú …² Æ±üÜ ±ô´û „°{ýí¸ )simetrA( ±¬…¨}ú …¶•€
üßþ …² ý¡ý~âþ|ø†ÿ ìõ›õ¬ ¬° …üò ±ô´û ý¡ý~âþ ì×†øýî
‹†èýñþ ›ù• {Œ†¬ë …ÆçÎ†– ‹õ¬ ô ‹ú …üò ð}ýœú °¶ý~ð~ Þú
›ƒùƒ• ¬°üƒ†Öƒ• ô …°¶ƒ†ë ý†ï|ø† ‹†ü~ ì×†øýî ‹†èýñþ ‹ú Æõ°
ì»©À ‹ý†ó ºõð~. ‹ú øíýò ¬èýê ‹ú ‹±°¶þ …¶}†ð~…°¬ø†ÿ
RHEnepo€ 7LH ô NEC ƒ±¬…¨ƒ}ñ~ Þú ‹† {õ›ú ‹ú ¬¶}ú|‹ñ~ÿ
…ðƒœƒ†ï ºƒ~û ¬° RHEnepo …² epytehcra ›ƒù• …üœ†¬ ý†ï|ø†
…¶}×†¬û ðíõ¬ð~.]63[ °ô½ ì~ë|‹ñ~ÿ RHEnepo …°{Œ†Æ†–
ìƒ}ƒÛƒ†‹ƒê ìƒÏƒñƒ†üƒþ ô {ƒ±ÞƒýƒŒƒþ °… …ìƒßƒ†ó|¯ü± ìþ|¶†²¬€ ì±›Ð
{ƒÏƒƒ†ìƒƒç– ¶ƒƒçìƒƒ• …èƒßƒ}ƒƒ±ôðƒýƒƒà ìƒéƒƒþ …¶ƒ}ƒ±…èƒýƒ† )ATHEN(
)ytirohtuA noitisnarT htlaeH cinortcelE lanoitaN( ‹ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ±…ÿ
{Ï±üØ …¶}†ð~…°¬ø†ÿ ì±…ÚŒ• ¶çì• …² …èãõø†ÿ ºþ|ì~…°
RHEnepo …¶ƒ}×ƒ†¬û ìƒþ|Þñƒ~.]32[ ¶ƒ†²ìƒ†ó tcennoChtlaeH ô
Öñ†ô°ÿ …ÆçÎ†– ÷Œ• ¶±Æ†ó selaWhtuoS weN ‹±…ÿ …üœ†¬
ºŒßú ±ôð~û …èß}±ôðýà ¶çì• ìéþ …² …èãõø†ÿ ºþ|ì~…°
ô …‹~…Î†– RHEnepo …¶}×†¬û Þ±¬û|…ð~.]52€42[ ìõ…°¬ ¬üã±ÿ
Þƒú …² {ƒœƒ±‹ƒý†– …üò ¶†²ì†ó …¶}×†¬û ìþ|Þññ~€ º†ìê â±ôû
ì¥†¶Œ†– Îíéþ …¶}±…èý† ìþ|‹†º~]62[ øéñ~€ ¶õ~ˆ€ ‹éµüà ô
…¶ƒ}ƒ±…èƒý† …² ›íéú Þ»õ°ø†üþ ø·}ñ~ Þú …² °ô½ ºþ|ì~…°
RHEnepo …¶ƒ}ƒ×ƒ†¬û ìƒþ|Þƒñƒñƒ~.]73[ ðƒ}ƒ†üƒ ðƒ»ƒ†ó ìþ|¬ø~ Þú
RHEnepo ‹±…ÿ …¶}×†¬û ¬° ¬…¬û|ø†ÿ ‹†èýñþ ìñ†¶ …¶•.
¬° {¥ÛýÜ …ðœ†ï º~û {õ¶È ¶ò ¬ô…ë )lavdnuS( …² LDA
‹ú Îñõ…ó …¶}†ð~…°¬ÿ ›ù• ì~ë|‹ñ~ÿ ì×†øýî RHE ô …‹³…°ÿ
›ƒùƒ• Þƒ·ƒ …°{ƒŒƒ†Æ†– ì}Û†‹ê ¬° ‹ýò ¶ý·}î|ø†ÿ ‹†èýñþ
…¶ƒ}ƒ×ƒ†¬û ºƒ~û ô ›ù• …üœ†¬ epytehcra …² …‹³…° ìõ›õ¬ ¬°

























































›~ôë 1: ðíõðú|…ÿ …²…èãõø†ÿ ºþ| ì~…° Æ±…¤þ º~û …°²ü†‹þ€ ì»†ø~…– ô ¬¶}õ°…–





















































Ö±¤ñ†² ¾~ôÚþ ô øíß†°…ó

























































ìƒÛƒ†üƒ·ƒú 7LH ô RHEnepo ðƒ»ƒ†ó ìƒþ|¬øƒ~ Þƒú ¬ô ¶†²ì†ó
‹ƒýƒƒò|…èƒíƒéƒéƒƒþ ‹ƒƒ³°å âƒƒ±Ÿƒú ‹ƒ† ¬üƒ~âƒ†û|øƒ†ÿ ìƒ©ƒ}ƒéƒØ ›ƒùƒ•
ƒƒýƒƒ»ƒƒƒƒ±Öƒƒƒƒ• ¬° …¶ƒƒ}ƒƒƒƒ†ðƒƒƒƒ~…°¬¶ƒƒƒƒ†²ÿ RHE {ƒƒƒƒç½ ìƒƒƒþ|Þƒñƒñƒƒƒ~.
…¶}†ð~…°¬|¶†²ÿ …ðœ†ï º~û {õ¶È 7LH ‹±…ÿ …°{Œ†Æ†– ì}Û†‹ê
ìƒÏƒñƒ†üƒþ ¬° ¤ƒõ²û ìƒ±…ÚƒŒƒ• ¶ƒçìƒ• Þƒ†Öƒþ ðƒýƒ·ƒ• ô ðƒýƒ†² ‹ú
…¶ƒ}ƒ†ðƒ~…°¬¶ƒ†²ÿ …ÆçÎ†{þ ô …¶}×†¬û …² Ú†è )etalpmeT( ô
ºñ†¶†üþ …èãõø†ÿ ì±‹õÆú ¬…°¬. ‹† ›~…|¶†²ÿ ¶†¬û ìõ…°¬ Öñþ
ô ‹ƒ†èýñþ€ …èãõ‹ñ~ÿ ºþ|ì~…° RHEnepo °ô½ ¨õ‹þ ›ù•
{Ï±üØ ô ¤×Ì ¬…ð¼ ì±‹õÉ ‹ú RHE ô ¬…ð¼ ¤õ²û ³ºßþ
…°…ˆƒú ìƒþ|Þƒñƒ~. ¬° ¤ƒ†èƒþ Þƒú 7LH ‹ƒú Îƒñõ…ó Ÿ†°Ÿõ‹þ ›ù•
…°{Œ†Æ†– …¶ñ†¬ ‹†èýñþ Îíê ìþ|Þñ~ )RHEnepo ‹ú Æõ° Þéþ ‹±
RHE ìƒ}ƒíƒ±Þƒ³ ìƒþ|ºƒõ¬( …üƒò Úƒ·ƒíƒ• …² 7LH ºƒŒƒýƒú {ƒ±ÞýŒ†–
)noitisopmoC( ¬° RHEnepo …¶• Þú ‹±…ÿ …ìß†ó|¯ü± ¶†¨}ò
…°{Œ†Æ†– ì}Û†‹ê ìÏñ†üþ€ …üœ†¬ ô ¤×Ì …èãõø†ÿ ìõ°¬ ðý†² ô
Þñ}±ë „ðù† ‹ú Æõ° ‹ýò|…èíééþ ô ìéþ Â±ô°ÿ …¶•.
‹ƒ±°¶ƒþ|øƒ†ÿ ìƒõ›ƒõ¬ ¬° …üƒ±…ó ðƒ»ƒ†ó ìþ|¬ø~ Þú {í±Þ³
…ôèýú ì±…Þ³ ì±‹õÉ ‹± 7LH ‹õ¬û …¶•€ ¬° ¤†èþ Þú ø± Þ»õ°€
…ü†è•€ ¤õ²û€ ‹ýí†°¶}†ó ô Ö±ôºñ~û ìÏíõæ_  ì~ë …¶}†ð~…°¬
¬…¬û|øƒ†ÿ ‹ƒ†èƒýƒñƒþ ìƒñƒ¥ƒ¿ƒ± ‹ƒú Öƒ±¬ÿ ¬…°¬ ô…¶ƒ}ƒ†ðƒ~…°¬ ìƒñƒ×±¬
›ƒùƒ†ðƒþ ‹ƒú Îƒñƒõ…ó ìƒ~ë ¬…¬û|øƒ†ÿ ‹†èýñþ {õ¶È Þéýú â±ôû|ø†
ìƒñƒÇƒÛƒþ ðƒýƒ·ƒ•. …ìƒ±ô²û ¬° ‹·ý†°ÿ …² ‹ýí†°¶}†ó|ø†ÿ …ü±…ó
¶ý·}î|ø†ÿ Þ†ìýõ{±ÿ ì©}é×þ °…û …ð~…²ÿ º~û …¶• Þú ø±
üƒà {ƒõ¶ƒÈ {ƒõèƒýƒ~ Þƒñƒñƒ~û|…ÿ …² ‹ƒýƒ±ôó üƒ† ‹ƒú ¬¶ƒ• ðý±ôø†ÿ
ìƒùƒñƒƒ~¶ƒƒþ ºƒ†Òƒê ¬° ‹ýíƒ†°¶}ƒ†ó {ùýƒú ºƒ~û ô øƒ± üƒà Úƒ†èƒ
…ÆçÎ†– ì©¿õÁ ‹ú ¨õ¬ °… ¬…°¬ ô ‹ú øíýò ›ù• ¬° ¤†ë
¤†Â± …ÆçÎ†– ¶ý·}î|ø†ÿ ‹ýí†°¶}†ðþ …›±… º~û ¬° …ü±…ó
Îíç Ú†‹éý• {Œ†¬ë …ÆçÎ†– °… ‹† üß~üã± ð~…°ð~. ¬° ¤†èþ Þú€
ðý†² °ô² …Ö³ôðþ ‹±…ÿ ‹ú …º}±…á â¯…º}ò …ÆçÎ†– Þéýñýßþ -
†°…Þéýñýßþ ô …¬…°ÿ ‹ýí†°¶}†ó|ø† …¤·†¹ ìþ|ºõ¬.]41[
‹ñ†‹±…üò ‹† {õ›ú ‹ú ðý†² ‹ú …Ú~…ì†– ‹ý»}± ¬° ¶Ç¦ ìéþ ô
‹ýò|…èíééþ ô ‹± …¶†¹ {¥ÛýÛ†– ‹ú Îíê „ì~û ¬° …üò µôø¼€
ð}†ü ¬° ¶ú ¬¶}ú ì»†ø~…–€ …°²ü†‹þ ô ¬¶}õ°…– ‹ú ¾õ°–
ºƒþ|ìƒ~…°ô ‹ƒ† ðƒËƒ± ìƒ}ƒ©ƒ¿ƒ¿ƒ†ó ¬° 9 ¤ƒýƒÇƒú Æƒ±…¤ƒþ ºƒ~ðƒ~.
epytehcrA º†ìê ¶ú Ú·• Þéþ …¶• Þú ‹©¼ ø·}þ|ºñ†¶þ
¬° ‹±¬…°ð~û ðË±…– ì}©¿¿†ó ì±‹õÆú ìþ|‹†º~ ô ‹† {õ›ú ‹ú
…üƒò ‹©ƒ¼ …² epytehcra ‹ƒ±ðƒ†ìú {¥• ôŽ ›ù• ›·}œõ ô
…¶}×†¬û …² …ÆçÎ†– epytehcra ‹ú ¾õ°{þ {ùýú º~ Þú ‹† {Óýý±
¬° epytehcra ø† …üò ‹±ð†ìú ðý³ °ô²„ì~ ìþ|ºõ¬.
›ù• °¶ý~ó ‹ú …ø~…Ù ìõ°¬ ðË± …ðœ†ï ìõ…°¬ ²ü± ›³Š
ô …è³…ì†– ¶†²ì†ó|ø†ÿ ¶çì• ìþ|‹†º~:
1- ìÇƒ†èÏƒú Þéýƒú …¶}ƒ†ð~…°ø†ÿ ì±‹õÉ ‹ú ±ôð~û …èß}±ôðýà
¶ƒçìƒ• ô …Æíýñƒ†ó …² Þý×ýƒ•€ ‹ƒú °ô²‹ƒõ¬ó€ Þ†ìê ‹õ¬ó ô
ìñ†¶ ‹õ¬ó „ð†ó
2- ìœùƒ³ Þƒ±¬ó ‹ýíƒ†°¶}ƒ†ó|ø† ‹ú …‹³…°ø†ÿ ðõüò ô ý»±Ö}ú
²üƒ±… ¬° Î¿± …°{Œ†Æ†– …¶}×†¬û …² {ßñõèõÿ´|ø†ÿ ¶ñ}þ ô
Ú~üíþ °…û ‹ú ›†üþ ð©õ…ø~ ‹±¬.
{¿õü± 2: ‹±ð†ìú {¥• ôŽ Æ±…¤þ º~û ›ù• ›·}œõ epytethcrA





















































Ö±¤ñ†² ¾~ôÚþ ô øíß†°…ó
3- …üƒœƒ†¬ ƒýƒ†ï|øƒ†ÿ …¶ƒ}ƒ†ðƒ~…°¬ ›ƒùƒ• {ƒŒƒ†¬ë …ÆƒçÎƒ†– Þƒú
…Ö³…ü¼ ‹ù±û|ô°ÿ€ Þý×ý• ì¥¿õë ô ü† ¨~ì†–€ ðõ„ô°ÿ ô
†¶©ãõüþ ‹ú ì»}±ü†ó °… ‹ú ¬ðŒ†ë ¨õ…ø~ ¬…º•.
‹† {õ›ú ‹ú …üñßú ¬° …üò ìÇ†èÏú€ ÖÛÈ ¬ô …¶}†ð~…°¬ ìõ°¬
‹±°¶þ Ú±…° â±Ö}ú …¶•€ {õ¾ýú ìþ|ºõ¬ ‹ú ìñËõ° ¤~…Þ±˜
‹ù±û|‹±¬…°ÿ …² Þéýú …¶}†ð~…°¬ø†€ {í†ìþ …¶}†ð~…°¬ø† øí†ðñ~
±ô´û|ø†ÿ …ðœ†ï º~û ¬° Þ»õ°ø†ÿ {±Þýú ô Þ†ð†¬… ‹±°¶þ
ºƒõðƒ~. …Öƒ³ôó ‹ƒ± …üƒò€ ¶ý·}íþ øí†øñä ‹±…ÿ {Œ†¬ë ìõö ÷±
…ÆƒçÎƒ†– ‹ýƒò Þéýƒú ‹ýíƒ†°¶}ƒ†ó|øƒ†ÿ Þ»ƒõ° …üœƒ†¬ ºõ¬ Þú
{¥ÛÜ „ó ‹ú Îõ…ìê ²ü± ‹·}ãþ ¬…°¬:
- ›†ìÏý• ìÇ†èÏ†– ì±‹õÉ ‹ú ±ôð~û …èß}±ôðýà ¶çì•@
- ìùñ~¶þ ìœ~¬ Þéýú Ö±…üñ~ø†ÿ ì~ü±ü• …ÆçÎ†– ¶çì•@
- …°{Û†Š ¶Ç¦ ¬…ð¼ ì~ü±…ó ô ì}©¿¿†ó ¬°âý± ¬° Ö±„üñ~
…üœ†¬ ¶ý·}î|ø†ÿ …ÆçÎ†– ¶çì•.
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Designing an Object-oriented Model for Some Key Messages
to Support the Electronic Health Record
Introduction: The recent advances in information and communication technology have increased
the possibility to store and circulate information. EHR (Electronic health record) system, as an IT
(Information Technology) in the healthcare field, can improve access to patient data. International
research studies show that the benefits of e-health are significantly greater where EHR information
can be shared and used by all involved in an individual's care. Messaging standards are critical for
one system to communicate clinical data to another.
Methods: The study was qualitative and comparative in nature and is considered as an applied
study. For the first section of study an assessment of interoperable EHR messaging standards relies
on Grey literature source. Based on these findings we set out the best EHR activity about
interoperable EHR messaging standards, initial messages with regards to the studied documents
designed and translate for the second section and interviews with specialists for verifying the
designed messages.
Results: Results were presented in two sections. First, a comprehensive summary report of every
message standard was presented. The report describes weaknesses and strengths of HL7 and
openEHR standards. Among all the studied articles, we did not find weak points for openEHR.
OpenEHR has benefits like future- proof and evidence-based and interoperability, HL7 is supposed
to provide maximum interoperability among systems .However it has an interoperability problem
between HL7 v2.x and HL7 v3 messages and interfacing between version 2.x and 3.0 is currently
impossible. Second, the designed messages were presented based on the findings acquired through
the interviews and workshops.
Conclusion: The evaluation of the EHR standards reveals no clear "winner". OpenEHR
specifications over the past five years have had a significant influence on the development of EHR
standards. Results show that openEHR facilitates the use of routine data for multi-centre clinical
research. OpenEHR approach also ensures open, future-oriented Electronic Health Records, and it
is highly desirable that multi-centre clinical trials adopt openEHR. In Iran the main focus is on HL7,
in spite of the fact that there are some useful standards. Therefore, it is suggested that the whole
current standards be studied and the weak and strong points of each standard be identified for use in
the exchange of healthcare information.
Key words: Interoperability, Electronic Health Record, Messaging standards, HL7, openEHR
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